This study evaluates effects of foliar application of Kinetin, Benzyladenine and urea on growth, phytochemical and quality of active compound vacisine in Adhatoda zeylanica. Five treatments; distilled water (T 1 ) which serves as control, 0.1% urea + 100 ppm kinetin (T 2 ), 0.1 % urea + 100 ppm Benzyladenine (T 3 ), 0.2% urea + 100 ppm kinetin (T 4 ) and 0.2 % urea + 100 pm Benzyladenine (T 5 ) were applied as foliar spray every four weeks. Growth parameters, phytochemical screening and physicochemical properties of the treated plants were evaluated. Also, bioactive compound vicisine from the leaf extract was characterised and compared with standard using High Performance Thin Layer Chromatography (HPTLC). All the treatments had better growth performances than T1, however, in term of yield, T2 has optimum effect. Phytochemical screening reveal presence of alkaloid, tannin, phenolic compounds, steroids, proteins and carbohydrates. Water and alcohol solubility, pH, and total ash values were enhance by the treatments. HPTLC analysis showed that the leaf extract active compound vicisine had same quality as the market standard. The study concludes that foliar application of growth hormones and urea in combinations and different concentrations could be used to improve growth and phytochemical yield of medicinal plants.
Introduction
In the recent decades, there have been continuous increase in global demand for plant derived medicine and natural products, so there is a need to ensure abundance of various medicinal plants as well as to guarantee the quality of the herbal and natural products available to the public. Plants chemical constituents varies considerably depending on genetic and environmental factors, methods of cultivation, time of collection and post-harvest processing. This inherent variability in the chemistry may adversely affect the efficacy of medicinal plants. Therefore, it is imperative to ensure that the plants used for food, medicine and natural products are relatively of high quality that gives the desired efficacy (Kandeel, 1991) . To meet this requirement it is essential to establish qualitative and quantitative chemo-profiles of the samples. Production of medicinal plants is mainly under the circumstances of sustainable agricultural system. In this system, management of environmental parameters such as nutrient is very critical if the yield of medicinal plants would be maximized (Abd El-Wahab and Mohammed, 2008) Plants nutritional requirements are obtained from atmosphere, soil, water and organic matter or by application of organic or inorganic fertilizers. Each plant species requires unique minimum nutrient level, below which the plant shows nutrient deficiency symptoms while excessive uptake could result into toxicity.
Three most essential elements for plant growth (Nitrogen-N, Phosphorus-P and Potassium-K) has been applied in various proportions to enhance plant health and growth (Hellal et al., 2011; Oyedeji et al., 2014) .
Also, Urea, which contains 46% nitrogen, is widely used in the agricultural industry as an animal feed additive and fertilizer. Proper application of urea would results in increased crop yield. Urea can be applied as a foliar spray on crops, such as potatoes, wheat, vegetables and soybeans due to its high water solubility.
Foliage application of urea should contain no more than 0.25% biuret and the quantity of nitrogen applied at one time should not exceed 20 lb. of nitrogen per acre (Overdahl et al., 1991; Khalid, 2012) Plant hormones (also known as phytohormones) are signal molecules produced within the plant, and occur in extremely low concentrations. These chemicals regulates cellular processes in targeted cells locally and in other locations in the plant and are the underlying factors of different plant mechanisms. They also regulates formation of flowers, stems, leaves, and ripening of fruit and controls senescence (Hellal et al., 2011) . Benzyl adenine (BA) is a first-generation syn- (Khalid, 2012; Oyedeji et al., 2014) , the combinations of organic and inorganic nutrient sources have produced higher yields than solely organic or inorganic sources (Shah and Ahmad, 2006) . have been used extensively in traditional medicine primarily for respiratory disorders. In addition, its utilization as astringent, diuretic and purgative herb is known in India and other countries for several years (Jain, 1981) .
Some decades back, the use of different parts of the plant for various diseases treatment have been documented (Gupta and Chopra, 1954) . In the recent time, Rastogi (1990) elucidated the extensive use of the plants parts to treat ailments. Furthermore, A. zeylanica has been used in modern and orthodox drug formulation particularly in treatment of bronchitis (Maikhuri and Gangwar, 1993; Kumar et al., 2005) . There are reports that some local folks used decoction of the leaves for antenatal and postnatal remedies and as an abortifacient (Nath et al., 1992; Jain et al., 1994) . The leaves extract contains pyrroloquinazoline alkaloids, chiefly vasicine and others such as vasicinone, anisotone, vasicoline, adhavasinone which exert effective pharmacological actions (Haq et al., 1967; Chowdhury and Bhattacharyya, 1985) .
Considering the potentials and utility of A. zeylanica, improvement in its cultivation and maintenance of quality to meet the industrial and local need is imperative. If its exploitation should be sustained, there is need to enhance the biomass and phytochemical yields of the plant. To this end, the present study aimed at evaluating foliar application of Kinetin and Benzyl adenine growth hormones as well artificial nutrients (urea) on yield and active compound vasicine composition of the plant.
Materials and Methods

Plant material collection and field establishment
Clones ( 
Growth and yield parameter evaluation
The plants were evaluated for plant height, number of branches per plant, number of leaves per plant, fresh and dry leaf yield at maturity (36 months after planting)
Physicochemical Analysis Leaf extract preparation
Leaves were collected from the A. zeylanica plants which is a fine green powder from A. zeylanica leaves was used as a standard for comparison.
Qualitative determination of bioactive compound and Physicochemical Analyses
Qualitative determinations for the presence of bioactive compounds were carried out using standard analytical grade chemicals from Merck, Germany; Sigma-Aldrich, USA and Loba Chem. India. Saponins, carbohydrate, glycosides, alkaloids, phenolic compound, terpenoids, organic acid and tannin presence was determined by methods described by Sofowora (1993) . Loss on drying was determined by placing 3 g of the prepared material in a dried and tarred flat dish, oven-dried at 100-105 °C in a desiccator over phosphorus pentoxide under atmospheric pressure and at room temperature. The loss in weight of the air-dried material (loss on drying) was gravimetrically determined. Other physicochemical parameters such as water solubility, alcohol solubility, acid insolubility ash, total ash and pH of the leaves from different treated A. zeylanica were determined by method of Khandelwal (2008) .
The presences of various alkaloids were analyzed using Thin Layer Chromatography (TLC). The samples were spotted individually in TLC plate using toluenemethanol-dioxane-ammonia solvent system in ratio 1:1:2.5:0.5. Vasicine (Purity 99.95 %) 1 mg dissolved in 1 ml methanol was used as reference solution while Dragendorff's reagent (R f ; 0.83) was used as standard.
The procedure was performed as described by Pu- A methanolic solution of Vasicine (1mg/ml) was prepared and further diluted to 100 μg/ml, the solution was applied on plates at 6 mm apart and 1 cm from edge of the plate by CAMAG Linomat 5 automatic sample applicator fitted with 100 μl Hamilton Syringe.
Methanolic extracts of five different treated plants
were applied to parallel track while the mobile phase; Toluene: Methanol : Dioxane : Ammonia ( 1 : 1 : 2.5 : 0.5 ) was poured into the second trough and the plates was left to equilibrate in the chamber for 20 min at 27 ° C. The plate was then moved to the second trough containing the mobile phase and developed to a distance of 90 mm. The HPTLC analysis was conducted following the method described by Fan et al. (2006) . After development, the plate was removed from the chamber, dried in current of hot air, and scanned at 343 nm, using a deuterium lamp coupled with Camag scanner III densitometer at scanning speed of 20 mm s -1 . The offset was 10%, and the sensitivity (SPAN) was optimized at 20 min.
Data analyses
The growth and yield data obtained from various treated A. zeylanica were analyzed using one-way analysis of variance (ANOVA) followed by Duncan
Multiple Range Test (DMRT) at significant value of P ≤ 0.01. Peak height and area gotten from HPTLC analysis were integrated and the densitogram obtained by vasicine and extract characterization analyzed with winCATS' software (version 3.17). The loss on drying weight of the treated A. zeylanicai varied with treatments, although, loss on drying of the samples collected for January and June were similar, however, the former had higher loss on drying than the later (Figure 1) . The results of phytochemical screening of the extracts from treated A. zeylanica are presented in Table 2 . The methods used showed carbohydrate, proteins, steriod, alkaloid, tannis and phenoloic compounds were present in the extracts which were also present in "VASA" used as the standard for comparison.
Results
Plant height of
Keys to treatments 1 = T1 (Distilled water spray); 2 = T2 (0.1% urea +100 ppm kinetin spray); 3 = T3 (0.1% urea + 100 ppm Benzyl adenine; 4 = T4 (0.2% urea + 100 ppm kinetine); 5 = T5 (0.2% urea + 100 ppm Benzyl adenine) Also, the percentage area ranged from 46.27 -100%
in January sample, the highest was from T3 while T5 had the least (Table 4) zeylanica treated with different concentrations of hormones and urea fertiliser.
Keys: T1 = Distilled water spray; T2 = 0.1% urea +100 ppm kinetin spray; T3 = 0.1% urea + 100 ppm Benzyl adenine (BA); T4 = 0.2% urea + 100 ppm kinetine; T5 = 0.2% urea + 100 ppm Benzyl adenine Keys: T1 = Distilled water spray; T2 = 0.1% urea +100 ppm kinetin spray; T3 = 0.1% urea + 100 ppm Benzyl adenine (BA); T4 = 0.2% urea + 100 ppm kinetine; T5 = 0.2% urea + 100 ppm Benzyl adenine with those obtained by previous workers in this regard (Randhawa et al., 1996; Silva and Uchida, 2000) . In addition, it was demonstrated that Nitrogen base fertilizer caused a significant increase in the vegetative growth, essential oil, fixed oil, total carbohydrates, soluble sugars plants (Zheljazkov and Margina, 1996; Khalid, 2001) . Physicochemical constituent such as total ash provides information on the mineral composition and quality of the plant bio-constituents just as the extractive values help to determine the amount of active constituents which can be used as a major tool
for obtaining a quality control profile of a medicinal plant (Sharma and Kumar, 2016) . than 30% of crude extract (Chowdhuri et al., 1987) .
The spectra of vacisine from HPTLC analysis in this study is similar to those obtained by Suthar et al. (2009) . Thus the study revealed that foliar application of the growth hormones and urea though improves biochemical yield, it does not reduces the quality of bioactive compound as the present results agreed with the findings of Srivastava et al. (2001) . Therefore, foliar application of growth hormones and nutrition in moderate concentrations could enhance growth, biochemical yield and active compound in A. zeylanica.
Conclusion
The present study evaluated effects of folia application of plant growth hormones and urea on growth 
